A retrospective, population-based registry was established in the Comunidad of Madrid, Spain (total population: 4,780,572; under age 15: 1,105,243) to investigate the epidemiology of Type 1 (insulin-dependent) diabetes mellitus. Included were all cases diagnosed with diabetes between 1985 and 1988, with age onset less than 15 years, and using insulin at discharge from hospital. Using the capture-recapture method employing hospital records as the primary source and membership files of the Spanish Diabetic Association as the secondary source, the ascertainment was 90%. The overall annual incidence was estimated to be 11.3/100,000 (Poisson 95% confidence interval: 10.3-12.4). There was no ternporal increase in incidence, nor was there a significant sex difference in incidence rates, either overall or by year. The seasonal onset pattern showed the highest incidence in winter (December-February) and lowest in summer (June-August) (r = 7.36,p < 0.05). The age-adjusted (world standard) incidence of 10.9/100,000 was inconsistent with the hypothesis of a north-south gradient in diabetes risk.
In recent years epidemiological studies throughout the world have discovered that the incidence of Type i (insulin-dependent) diabetes mellitus demonstrates considerable ethnic and geographic variation as well as evidence of a global increase. Therefore, to evaluate the incidence of childhood diabetes in more diverse populations throughout the world is an indispensable step in the study of the aetiopathogenesis of this disorder. The purpose of this paper is to report the results of the first incidence data of diabetes mellitus in Spanish children 0-14 years of age.
Subjects and methods
A registry of Type i diabetic patients was established in the Comunidad of Madrid (the official name for the city and its province), whose population, according to the 1986 census counted 4.7 million inhabitants, 23% of whom (1.1 million) are less than 15 years of age [1] .
Case definition and data collection
The registry was retrospective. Only newly diagnosed Type 1 cases were included. The definition of a case for the registry was: any individual diagnosed with Type i diabetes between January 1,1985 and December 31,1988 who was less than 15 years old and using insulin at diagnosis and was resident of the Comunidad of Madrid.
Hospital records were the primary source of data in the 13 centres with a Service/Section for Paediatrics and/or Paediatric Endocrinology, each one serving a well-defined area in the health care delivery system of the Comunidad of Madrid. The membership file of the Spanish Diabetic Association, was used as the secondary source for validation of case ascertainment.
Statistical analysis'
To establish the completeness of ascertainment and to estimate the true number of cases in Madrid, the capture/recapture method was employed [2] . The estimated number of cases (corrected for underascertainment) was used for the calculation of total incidence as well as for the comparison of incidence according to sex or year of diagnosis. For other subgroup comparisons, the actual (uncorrected) number of cases was used because the small number of cases in some of the categories resulted in unstable estimates. For comparison with data from other countries, the incidence was standarised by the direct method [3] according to the age distribution of the world population [4] . Confidence intervals for incidence rates were calculated using the Poisson approximation [5] . Seasonality of diagnosis was also examined in this population. In order to smooth the seasonal trend data, a three-month moving average was computed. Tests for seasonal trend in onset employed the method described by Roger [61. [2] . b Estimate of total derived from aggregate data differs slightly from sum of yearly estimates
Results
The number of cases and their distribution in the primary and secondary sources, as well as their ascertainment rates overall and by year of diagnosis, are presented in Table 1 . The overall ascertainment of the Madrid registry was estimated to be 90%.
The estimated number of cases, estimated incidence overall and standardised (world population) per year and by sex during the period 1985-1988 are shown in Table 2 . No differences were observed according to year or sex in the unadjusted nor in the standardised incidence. Incidence by sex and age group was nearly identical for males and females less than age 10 years (7/100,000 in subjects 0-4 years of age and about 9/100,000 among those 5-9 years of age). The incidence was higher among adolescent males than females (14.5/100,000 and 12.2/100,000, respectively), although the difference was not statistically significant. Temporal trends in annual incidence by year and age at diagnosis in males and in females are shown in Figure 1 . Slight changes were observed in males in both 10-14 and 5-9 age groups. In boys 0--4 years old, the incidence decreased abruptly from 1985 to 1987, later returning to close to the 1985 incidence rates. Annual incidence fluctuated from year to year in females 0.4 and 5-9 years of age, whereas an initially rapid increase later levelling off in 1987 was observed in those in the older group (10-14 years). In both males and females, the peak age of diagnosis was around the age of puberty, between age 10 and 12 years. There was also a suggestion of an 423 early peak at age 3 years, followed by a plateau between ages 4 and 8 years.
With respect to seasonal pattern in the total population (not shown), the lowest incidence was found between June and August, with higher incidence in late autumn (October) and winter (November-February) (r = 7.36, p < 0.05). The seasonal pattern was strongest in cases diagnosed in 1987 and 1988 (r = 5.77, p < 0.10, and r = 6.6, p <0.05, respectively). By age at diagnosis (data not shown) the youngest group (0-4 years) showed two peaks of incidence in spring and late autumn, with a nadir by the end of July and August.
Discussion
Epidemiologic data concerning Type 1 diabetes in Spain are very scarce. The only other relevant data are from the area surrounding Barcelona, which reported a similar incidence to Madrid; however, that study has not yet been validated. Therefore, our work has established the first standard registry of childhood diabetes in Spain in a large representative sample of the population.
The present registry was developed according to the standardised approach discussed by LaPorte [8] permitting comparison with registries at the international level. To estimate the degree of ascertainment, we used the capture-recapture methodology which yields much better estimates of the actual incidence than by not using any secondary source.
Our estimated incidence of 11.3/100,000/year in Madrid was intermediate between the high rates reported in northern European countries, such as Finland, Sweden, Norway, Scotland, and Denmark, and in the low-incidence Mediterranean countries such as Israel [9] but similar to those reported in Luxembourg [10] , the Netherlands [9] and in Italy [11] , although higher than in France [9] .
In contrast to most other populations [12, 13] , in which onset in females tends to peak a few years earlier than males, in Madrid the age at diagnosis patterns were similar for males and females. There was no evidence of a male excess in any age subgroup such as that indicated by the study in Luxembourg [10] . A trend of increasing incidence of diabetes has been noticed in Europe and in some nonEuropean countries [14] , but in our study a temporal increase in incidence was not found. In the Madrid population, the typical overall seasonal pattern was observed, with the highest proportion of cases diagnosed in the winter months of November through January and the fewest cases in June, July and August.
Our study is the first in Spain, and one of the first in Southern Europe, to investigate childhood diabetes using a validated epidemiologic methodology. The higher than expected incidence in Madrid is not consistent with the hypothesis that a latitude (North-South) gradient may be of major importance as an explanation of the wide geographical variations in the incidence of diabetes observed in Europe and worldwide. Of further importance, our population and the methods employed in Madrid will provide a valid reference source for establishing comparative research in the populations of the Americas that share a Spanish heritage, yet with varying degrees of admixture with other ethnic groups and living under very different environmental conditions [15] .
